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Sé_ope of works for Z1/Z2 tram upgrades

1

Vehicle Ride:

'Ridaprobicmsidenﬁ.ﬁcdinthcﬂu'amdmingthecnmmissiﬂuingofﬂmﬁmduﬁvemd

vehicles. The problem relates t a poor bogie/suspension design. Investigations into the
problem occurred during the initial delivery and a solution was incorporated into the vehicles
delivered after car 79. .

A modification was developed which converted the Z1 bogie into a Z2 bogie but a conversicn
program was never undertaken.

" In additien to the original design deficienicies the Z1 and Z2 bogie suspensions and bogie

- artachments have worn.

Z2 performance can be achieved by undertaking the following work:
- fabricaton of a new bolster®

- modification of bogie frame*

- installation of Z2 type clampers*

- installation of hour glass springs™®

- replacement of all suspension rubbers

- machine and pack wear plates

- align bogie, wheels, bolster, raction motor axle boxes

* for Z1 cars only

Cost for Z1 - - $8,3i1 (80 cars)
2 = $5,472 (34 cars)
Fleet cost = $1,288,688

Gears

The specified working life of the Z1 gears is given as between 1,000,000 and 1,200,000 km.
Under PTC operating conditions, the gears should be changed after 14 to 20 years. The Z1/Z2
fleet is now in that time range and it would be advisable to perform an exchange during the
bogie upgrade given in secton 1.

= uncouple from motor

o uncouple lay-rub coupling

3 remove gear box/axle/axle boxes

- replace gears, pinions and bearings

. replace rubber components in coupler and reaction bolt
- reassemble '

- fitto frame, pack, trim and align

Cost per car - $3,000
Cost per fleet $912,000

Tramiac
The tramiac conmols the powering and braking of the tram. This:quipmemhasbe:nkuhjm

tn an increased failure rate (armroximatelv one ner wesk).
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A more disturbing aspect is the increase of unrecoverablg failures. During the last 12 months,
3 of the 6 rotarive spares have been used to replace units which have been destroyed. The
mplacamuntcmtfnrmmplammquumdhyﬂmmppﬁumsmﬂﬂm Tramiacs have been
removed from storage cars at Hawthorn and fleet availability will be affected if action is not
taken.

mod:ﬁcaunn pmgam has besn established which will seduce the possibility of failure and
will also result in improved acceleration rates (better opefator and customer ride).

- rebuild ramiac cards (20 off)
% modify circuitng
. adjustsystem
- refit system to vehicle
: Cost per car $5,000
Cost for fleet $570,000
4, Pnntngaph Conversion
The maint=nance and operating efficiencies of pantographs do nntn:ad to be explained as the
Corporation has already made this decision. -As the Z1 flget will be in operation for a
minimum of 15 more years, a pantograph conversion mut be undertaken to ensure that these
vehicles can operate throughout the system.
& manufacture frame work
- remove roof and replace with new section
- rewire 600 volt and related controls
- modify drivers consoles
- use an existing pole as an emergency pole
- high potential test of roof
Cost per car : : $11,520
Cost for fleet - $1,313,280
- Hazard Lights
/- OPTION1 replace existing circuitry with new Circui%y which allows flashing section
. Cost per car $300
Cost for fleet . . $34,200 i
OPTION 2  installation of red flashing lights which Operate when passengers are boarding
. and alighting from vehicles. '
;‘] }_E_ mzsmmﬁmwmhenbedmmmgmmmhmmwhﬂu
S v sections of the roof are off and the drivers eonsole is being modified.
ﬁ"u.r_pcjjrurr: it ; '
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ga Car l'.s'?'., Cost per car 315,@

Cost for fleet $171,000
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Line breaker and power contact overhauls

m&chrﬁkersandpowercnandmfmmnjormuL The incidence of failure on
these items is increasing and the number of severe or unrepairable failure is causing concern.
Many of these items are obsolete and equivalents must be sourced. The cost of new items
range up to $19,700 for the line beaker. The other disturbing factor is that the environment of
these items is indusive to major faults, two recent line breaker fanits have resulted in complete
equipment case rebuilds which take the vehicle off the rails for up to 3 months.

- remove breakers/contactors, replace with overhauled uni

- strip down and clean -
- replace contact tips =
- check moving parts, replace non conforming items
- test mechanical and electrical components
- reassemble xE

- test completed unit

Cost per car $4,046
Cost for fleet $461,244
Resistor Boxes
- remove boxes
- clean

- check resistance valves

- check insulation

- replace non conforming items
- final check

- Cost per car $456
Cost for fleet $51,984
Public Address System

The existing system does not work and should be replaced.
- purchase and install new public address unit

- install cabling and speakers

- install microphones and switches in consoles

Costpercar : $1.020

Cost for fleet $116,280
Windscreens/¥ipers
OPTION1 replace windscreen and washer jets and standardise wiper mechanisms
Cost per car s300 N8B Compesile

Cost for fleet $34,200 Opben 142

L'At‘mwﬂj.:..ﬂk‘t
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4,

OPTION 2  Replace windscreens (possibly with tinted units)

Replace washer jets _
Ingtall vertical mount, large radins wipers, will require major changes in drivers
cockpit
Cost per car $2,520
Cost for fleet $287,280
Wiring inspection

To test and certify the electrical integrity of the car for safety and operating purposes.

e disconnect some winng

- bridge out common wiring levels

- high potential test

- inspect cables and cable ducts

- reconnect cables :
Cost per car $1,300
Cost for fleet $148,200

Heaﬁn# System

- To replace existing system with a unit which allows better heat distribution and variable

temperarure ranges for improved crew-and passenger comfort.

- remove dump valves
- construct heaters (six of per car)
- remove nominated seats and ventilation ducts

- install heaters and cabling
: integrate into air delivery system

- replace seats and duct covers
- performance test
- Cost per car $3,000 L el .

Cost for fleet $300,000 (cars 1 to 100)

No Valt Relay |

- remove old relay and replace : ' b
Cost per car - $200 i
Cost for fleet $22,800

Motor Group Switches

The current assembly does not give a positive action and has been the source of problems in
the field '

- remove old units

- replace with superior unit
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17,

Pump Unit

Cost per car $500
Cost for flect ~ $57,000

Battery Boxes
The existing bartery boxes are failing due to corrosion

- remove current battery boxes

- replace with stainless steel equivalents

Cost per car - ; $300
~Costfor fleet $34,200

The pump unit is due for an overhani. Tﬁsm]mtynftheumtshavcbmmnpmunfmlj

- years without major servicing.

? overhaul tasks not determined yet.

Estimated cost per car $800
" Estimated cost for fleet $91,200

Windows/Seals

Most of the window seals havuwmnormcvedmmﬂungmwatnrmgmxs whchmscsmshmg
of the interior sills.

- remove windows

- replace seal
- make good paint work
- replace window
Cost per car ' $552

Cost for fleet - ' $62,928

Drivers Seats

Ihmhasbc:ncnnﬁnuaddﬂvcrpmssmtﬁhnpmv:ﬁummtha older flest. A seat
allowing adjustments similar to that on the B2 tram is the ideal.

- remove old seat

- replace with new or modified units
CDSIPGICSI il $2.500 /(Grqvhmr_ﬁ j
Cost for fleet $285,000 | [ﬁr-ax:hmj

Dresa u‘!.




Summary of funds required to upgrade Z1 and Z2 tram cars.

Per Car Fleet
$ s

Vehicle Ride

- primary suspension 5472 - 623,308

- secondary suspension (before car 80 8,311 664.331]
Gears |

- replace gears, pinions, bearing & overhaul couplers 8,000 912,000
Tramiac 5,000 570,000
i’a.ntngraph Conversion 11,520 1,313,280

| Hazaml.ighrs ' 300 34,200
Line breaker & power Ennmcz overhaul 4,045 461,244
Resistor Boxes . 456 ' 51,984
Public Address System 1,020 116,280
Windscreen/Wipers ' 2520 287,280
* Wiring inspection : S e 1,300 148,200

Heating system {bufccrc car 100) 5 8,000 800,000
No volt relay _ 200 22,800
Motor cut out switch 500 ' ' 57,000
Bartery boxes 300 34,200
Purmp unit : : 800 | 91,200
sWindows/Seats - - ;
Drivers seats ' 2500 285,000
Centre doorway mod | 550 22,000
*le : . L34 =
*Re-upholster sears (change seat cushions only) - H
* A revised figure has been provided by PWS for these imm#in,lﬁﬂ ; E 1,158,240

Total Fleet Cost oL $7,653,59%




